Over the past centuries, industrialization in developed and developing countries has had a negative impact on global warming, releasing CO 2 emissions into the Earth's atmosphere. In recent years, the transportation sector, which emits one-third of total CO 2 emissions in the United States, has adapted by implementing a climate change action plan to reduce CO 2 emissions. Having an environmental policy might be an essential factor in mitigating the man-made global warming threats to protect public health and the coexistent needs of current and future generations; however, to my best knowledge, no research has been conducted in such a context with appropriate statistical validation process to evaluate the effects of climate change policy on CO 2 emission reduction in recent years in the U.S. transportation. The empirical findings using an entity fixed-effects model with valid statistical tests show the positive effects of climate change policy on CO 2 emission reduction in a state. With all the 49 states joining the climate change action plans, the U.S. transportation sector is expected to reduce its CO 2 emissions by 20.2 MMT per year, and for the next 10 years, the cumulated CO 2 emission reduction is projected to reach 202.3 MMT, which is almost equivalent to the CO 2 emissions from the transportation sector produced in 2012 by California, the largest CO 2 emission state in the nation.
INTRODUCTION
The effects of global warming have been observed around the world in the form of more frequent wildfires, longer droughts, and stronger tropical storms, which can have negative impacts on the Earth's societal, ecological, and environmental systems (The National Aeronautics and Space Administration, Choi et al. (2014) and Choi and Roberts (2015) suggested a couple of possible factors: 1) a government policy change (stricter federal regulations for GHG emissions) to-Journal of Climate Change Research 2017, Vol. 8, No. 1
2) "Light duty vehicles" refers to vehicles with a maximum gross vehicle weight rating of less than 8,500 pounds (TransportPolicy.net, 2013) .
3) The extent of this study is limited to a macro analysis at this time, not by a state by state analysis, and thus the author focuses on major, middle, and minor groups after reviewing levels of CO 2 emissions by state. wards CO 2 emission reduction, and 2) a decline in fuel consumption caused by higher oil prices led to increases fuel economy, production from alternative sources, and fewer miles travelled by light duty vehicles 2)
.
For the last two decades, increasing interest in reducing CO 2 emissions has generated numerous studies of the major CO 2 emitting sectors (e.g., power, industry, transportation, etc.) mainly using the Laspeyres or the Divisia methods to attribute the growth in CO 2 emissions to the potential driving forces. However, those methods are limited by their inability to consider the effects of qualitative factors, such as a change in environmental policy, while leaving to speculate the effects of an environmental policy change on CO 2 emissions. In contrast, other researchers have incorporated an environmental policy factor while studying CO 2 emission changes in passenger transport, freight transport, transport land use, and highway accidents when focusing on forecasting CO 2 emissions, the effects of an environmental policy change, or revealing the relationship between CO 2 emissions and their potential driving factors (Diakoulaki et al., 2007; Al-Ghandoor et al., 2009; Choi et al., 2010; Chung et al., 2013; Barido and Marshall, 2014; Kim et al., 2016; Park et al., 2016; Zhang et al., 2016 ; and iii) determine whether the effects of U.S.
climate change policy are consistent states. The findings of this study will be helpful to state and federal policy planners in evaluating the effects of climate change policy within their boundaries and nation wide and will provide a base on which to improve and accelerate the trend of CO 2 emission reduction through the implementation of stricter environmental regulations all over the world.
BACKGROUND

Study Area
The World Bank (2015) 4) The independent variables examined are as follows: 1) all petroleum products consumed by the transportation sector; 2) all petroleum products' average price in the transportation sector; 3) population; 4) GDP in the transportation sector; 5) number of employees working for the transportation sector; and 6) vehicle mileage traveled (VMT). (Morrow et al., 2010; Choi and Roberts, 2014) .
DATA AND METHODOLOGY
Various independent variables 4) in the literature were taken into account to explain the factors of CO 2 emission reduction in the transportation sector; therefore, the seven in dependent 
EMPIRICAL RESULTS
The empirical findings regarding the effects of climate change policy on CO 2 emission reduction in the U.S. transportation sector from 2007 to 2012 are summarized in two partspooled data and each group-in Table 3 and Table 4 . In both tables, the F statistic's null hypothesis, which is no fixed effects, was rejected at the 1% level of significance. A couple of OLS regression assumptions were tested and the test results are shown with the existence of positive serial correlation and heteroskedasticity since the Durbin-Watson tests were less than 2 and the null hypothesis of homoskedasticity in the BreuschPagan tests were rejected at the 5% significant level, respectively.
http://www.ekscc.re.kr Notes: *, ** and *** indicate significance at the 10%, 5%, and 1% level, respectively; the p-values are in parenthesis. The coefficients on all the cross-sectional dummies and control variables have been omitted. The null hypothesis of the Breusch-Pagan test is homoskedasticity, and the F statistic's null hypothesis is no fixed effects.
5) The two control variables represent the U.S. economic recessions from 2007 to 2009 and the technological advancements for fuel economy in vehicle fleets. The variable of the U.S. economic recessions was constructed using a qualitative variable technique. The variable of advances in fuel efficiency was constructed using the summation of vehicles sold in the U.S. from electric hybrid vehicles, flex-fuel vehicles on E85, and hydrogen vehicles and was obtained from the online database of the USEIA (The United States Energy Information Administration, 2013). To address these problems, HAC standard errors were used in the entity fixed-effects models. The HAC standard errors functioned to make the regression errors remain randomly correlated within a grouping and uncorrelated across groups (Stock and Watson, 2011) . Additionally, to consider the potential omitted variable bias arising from omitting both technological advancements in fuel efficiency and the U.S. economic recession, the two control variables 5) were utilized in the regression models. The concept of a control variable replaced the first least squares assumption of exogeneity with conditional mean in dependence 6) to prevent the estimated causal effect of interest from suffering from endogeneity (Wooldridge, 2012).
As Stock and Watson (2011) a causal interpretation" (Stock and Watson, 2011, p. 231 ).
In shows the most significant CO 2 emission reduction through the climate change action plan, followed by the middle and minor groups. The policy plan of CO 2 emission reduction in a state in the major group on average has almost three times as powerful a CO 2 emission reduction effect than that of the middle group, while a state in the minor group has on average only one-tenth of the CO 2 emission reduction effect compared with the major group. Since a climate change action plan exerts different effects within the groups, if the time and financial resources available are limited in the nation, then it is recommend to focus on letting the federal government first support the states in the major and middle groups 7) rather than the minor group.
CONCLUSIONS
The human activities for industrialization have been accelerating and raising the global temperature for centuries, due to the increasing CO 2 emissions released into the atmosphere by most of the economic sectors in a nation. As a result, we are unexpectedly experiencing severe natural disasters in many areas worldwide more frequently than in the past and thereby more people are being exposed to danger to their life and property.
A positive environmental policy change will be an essential factor in protecting public health and the coexistent needs of current and future generations; as Benjamin Franklin (Sussman, 2006) emphasized in 1963 at the University of North Dakota, the environment is an important public policy concern. In the U.S., such a change to relax the current high-level global warming and reverse it to a moderate level of around 1990 has been evident in various social and economic sectors; among them, the transportation sector, which emits one-third of the total CO 2 emissions in the U.S., has been quickly adapting by implementing a climate change action plan to reduce its CO 2 emissions.
This study revealed how effectively a climate change policy can function in the U.S. transportation sector by estimating the quantified climate change policy impacts not only for the national level, but also for the major, middle, and minor CO 2 emission groups. The empirical findings using an entity fixedeffects model with various valid statistical tests shows an evidently positive effect of the existence of a climate change policy in a state on decreasing its CO 2 emissions, even in the case of the minor CO 2 emission group. If all of the 49 states can implement climate change action plans, the U.S. transportation sector can reduce its CO 2 emissions by 20.2 MMT per year, and for the next 10 years, the cumulated CO 2 emission reduction will reach 202.3 MMT, which is almost equivalent to the CO 2 emissions produced by the transportation sector in 2012 in California, the largest CO 2 emitting state in the nation. All of this finally suggests the importance of implementing a climate change policy to reduce CO 2 emissions in the transportation sector.
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STUDY LIMITATION
The author tried to find out scientific proofs regarding implementing effective climate change policies in the transportation sector as using an econometric tool which was well known in the econometrics. We probably think that decrease of fuel consumption will step out of CO 2 emissions in the air more and more, but regardless of intuitive awareness, evident proofs need to be revealed. In this study, the author macroscopically found out the CO 2 reduction effect of climate change policies, but in the next study microscopic effects of each climate change policy needs to be reviewed for the detailed policy effect analysis. 
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